The term "mitokines" refers to signals derived from mitochondria that have an impact 25 on other cells or tissues (Durieux et al., 2011) . Rather than being simply a set of DNA 26 composed by 37 genes, the mitochondrial DNA (mtDNA) is quite complex and includes 27 small RNAs (Mercer et al., 2011) . Mitochondrial-derived peptides (MDPs) are encoded 28
by functional short open reading frames (sORFs) in the mtDNA. Until very recently, 29
humanin, a 24-amino-acid peptide encoded in the 16S rRNA region with strong 30 cytoprotective effects against various stresses and diseases (Hashimoto et al., 2001) insulin sensitivity and metabolic homeostasis (Lee et al., 2015) . 34
The peroxisome proliferator-activated receptor γ coactivator-1α (PGC-1α) is a master 35 modulator of metabolism, with a key function in mitochondrial biogenesis (Sanchis-36 Gomar et al., 2014) . A PGC-1α-related activator that is currently regarded as a putative 37 molecular target to mitigate excess adiposity and insulin resistance is the 5' AMP-38 activated protein kinase (AMPK) (Price et al., 2012) . CNX-012-570, a compound with a 39 highly potent AMPK-activating effect, improves insulin sensitivity and reduces body 40 weight gain (Anil et al., 2014) . MOTS-c targets the folate cycle thereby reducing de 41 novo purine biosynthesis, which results in accumulation of 5-amino-1-β-D-42 ribofuranosyl-imidazole-4-carboxamide (AICAR) and subsequent AMPK activation 43 (Lee et al., 2015) . Therefore, a positive feed-forward loop could be hypothesized, 44
involving MOTS-c production in mitochondria, cellular AICAR accumulation and 45 AMPK activation, followed by PGC-1α phosphorylation and subsequent enhanced 46 mitochondrial biogenesis, which in turn would increase MOTS-c production. 47
The effect of MOTS-c on the AMPK axis can affect glucose homeostasis, e.g., MOTS-c 48 infused mice show protection against insulin resistance and obesity induced by a high-49 The findings presented by Lee et al show that MDPs play a role in whole-body 58 metabolic balance in mice, which highlights the importance of mitochondria not just as 59 end-point fat burners but also as key players in endocrine regulation. Interestingly, the 60 protection conferred by MOTS-c against the deleterious effects of a high-fat diet shares 61 many similarities with that provided by regular exercise (Tofolo et al., 2014) . The 62 stimuli elicited by exercise induce phenotype modifications at the skeletal muscle level 63 that increase oxidative capacity and fat utilization while reducing lipid-mediated insulin 64 resistance (Samuel and Shulman, 2012) . One of the key factors in the skeletal muscle 65 reprogramming induced by regular exercise is activation of the PGC-1α axis, leading to 66 increased mitochondrial biogenesis, and hence, higher mitochondrial content. In fact, a 67 broad range of PGC-1α-related target activators represent a promising opportunity for 68 treatment of ectopic lipid accumulation ('lipotoxicity') and insulin resistance, which are 69 also under current investigation (Srivastava et al., 2012) . It is also possible that aging 70 might reduce mitochondrial activity and MDPs expression while regular exercise would 71 have the opposite, 'anti-aging' effect (Figure 1) . According to this point of view, 72 exercise could enhance the endocrine and paracrine action of skeletal muscle-derived 92 21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60 
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